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3436. Propagation of Electromagnetic Waves in Non-Homo- 
Goneous Media. V. Kupradse. Comptes Rendus (Dudlsdy) de P Acad, 
des Sciences, USS.R-t- to Pp. 1-9, 1036. In German. —Kixtending a 
previous investigation (see Abstract 1984 (1934)) the author considers the 
propagation of electromagnetic waves in the two-dimensional case when 
the medium contains a series of Anite regions, cach region being enclosed 
in the previous one of the series, the electrumagnetic constants undergoing 
a discontinsous change at the boundary of each region. W.S. 3. 
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Kupradze, V. D. olution of a fundamental boundary 
problem in the displacements for vibrations of an elastic 
medium. Soob%teniya Akad. Nauk Gruzin. SSR. 9, 99- 
106 (1948). (Russian) 

The boundary value problem consists in the determina- 
tion of the displacement vector A(t, ta, 4s) which takes 
prescribed boundary values Ui. fa Js) on the boundary S 
of an open set B in (x1, %» x3)-space, satisfies the system of 
equations 


_ . 
(*) Ade t grad div u-+ha=0, 
i" 


in B, and the radiation condition at infinity if B is un- 
bounded. The uniqueness theorem in the plane case has been 


- discussed earlier [Kupradze, C. R. (Doklady) Acad. Sci. 


URSS (N.S.) 6 (1935 Hf), 100-104; and in the space case in 
a Tiflis dissertation by A. S. Bakalyaev]. In the present 
paper the author is roncerned with the existence of a solu- 
tion. A “fundamen:al vibration tensor solution” of (*) is 
introduced, and ‘double layer potentials” with respect to 
this tensor are then constructed. Using the jump conditions 
on the boundary for such double layer potentials, the solu- 


| tion of the (Dirichlet-type) boundary-value problem is 


moat xed MEL MPF UNT et tess A 


sought in the form of a double layer potential, and an 
equivalent Fredholm integral equation for the unknown 
density of the double-layer potential is obtained. For the 


exterior boundary-value problem the solution exists for any 


values of the vibration parameter. J. B. Dias. 
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Kupradze, V. D. The spatial dynamical problem of the 
theory of elasticity with given displacements on the 
boundary. ‘SoobYeniya Akad. Nauk Gruzin. SSR. 10, 
3-8 (1949). (Russian) 

The present paper is an extension of a previous one {same 
Soob&%eniya 9, 99-106. (1948); these Rev. 14, 336], and 
contains an essential simplification of the integral equations 
obtained previously for the boundary-value problem under 
consideration. This is based upon the integral equation 


2 
T(P, Q)=T(P, Q;0)+— f T(P, Q)T(Q', Q:0)dror, 
4aJg 


for the fundamental tensor T(P, Q)=T(P, Q;), where w 
is the frequency of vibration, which was introduced in the 
paper mentioned above. It is shown that the exterior problem 
with given displacements on the boundary and radiation 
condition at infinity always has a unique solution for any w; 
there are no cigen-frequencies. J. B. Dias. 
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where ry are the components of the stress tensor and the f, 
are given functions on S. The radiation condition at Infinity i 
is required when B fs infinite. The adthor introduces the EF 
concept of an “antenna layer" potential end seaks @ solution 
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| (Russian) t 
My F 
ithematd fl Ro views The problem of steatly elastic vibrations of a plane clastic! 
; Yoke U4 MNQ. 10° jmedinm, given the displacements on the boundary, was 
oe 1953 ‘considered by D. 1. Sertiian [Akad, Nauk SSSR. Prik!, Mat. ! 
> Hachanies’ iMch. 10, 617-622 (1946); these Rev. 8, 361] and {. N. ! 
: { Vekua [Doklady Akad. Nauk SSSR (N.S.) 60, 779-782 | 
4 (1948); these Rev. 10,.87]. V. D. Kupradze (Soob&teniya | i 
{Akad. Nauk Gruzin. SSR. 9, 99-106 (1948); these Rev. 14, - 
:336; and the paper reviewed second above] gave the solu- ; 
ition for bounded and unbounded three-dimensional bodies. : 
'{n the present paper the autho. gives the solution for an 
elastic. half. space with given displacements on the surface : 
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‘of the mediuns. Writing the displacement vector as ' 


(4, v, we) = grad P+ Ecurl sf, 
one has 


ABLE D=0, Sy+h2t=0, 3>0, | : 

ra a Ny M 
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; * : - where a and 0} are the ie (transversal) speeds of 

| wave propagation, an” d is the frequeticy af vibsatinn. 

® and ¢ are to satisfy tre boundary conditions (ons. 0)s; 

: “(u, ¥, 1) (x, YO) (fufa fr), where the file, y) ate given | 

: ‘functiovs. Following Serman, the solution is sought in the 

| form of incegrals of certain particular vofutions, and asystent j 

| of Fisdholm integral equations for the “densities is: 

1 obtained. J.B, Dias (College V5 


v9 
rey 


CREED 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927610008-8" 


"APPROVED FOR RELEASE: cli hae ct CIA-RDP86- DO Toone a7 Ot URNS: S 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927610008-8" 


it 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927610008-8 
ates ars eS aie Farr were a SEEN FS SPS ee sie Denese SLES i 


Perrot tk Ren Moe OSES Cant ae fete 


ERS Sake AE 


tes 
4: 


a Wt iyrhice. 5 el 
_ PHASE II TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 492 - II 
BOOK Call No.: QA935.K96 
Author: KUPRADZE, V. D. 
Full Title: BOUNDARY PROBLEMS OF THE THEORY OF VIBRATIONS AND INTEGRAL 


EQUATIONS 
Transliterated Title: Granichnyye zadachi teorii kolebaniy 1 
integral'nyye uravneniya 
PUBLISHING DATA 
Originating Agency: None 
Publishing House: State Publishing House of Technical and 
Theoretical Literature 
Date: 1950 No. pp.: 280 No. of copies: 4,000 
Editorial Staff: None 
Thee DATA 
“average: The book is a monograph which presents systematically the 
results of research made by the authoralone inthe theory of boundary 
problems of the equation of vibrations and in the applications of in- 
tegral equations to this theory. It offers proofs of uniqueness 
theorems of Sommerfeld's simplest problem, which the author says is 
based on physical deliberations without rigid application of the 
theorem of uniqueness, as well as other much more complicated problems 
in the electromagnetic field theory and in the theory of elasticity. 
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Granichnyye zadachi teorii kolebaniy 1 AID 492 - IT 
* intezral'nyye uravneniya 


the method of integral equations is used and new examples of its ap- 
plication given. The author's purpose, he states, was to solve 
boundary problems of the theory of elasticity for the so-called 
established vibrations which are of theoretical interest and have 

an application in the theory of foundations and engine construction. 
The study of vibrations or equilibrium of non-homogeneous masses 

and media met in boundary problems is based in the text on the method 
of the potential theory of masses. This method is used in the prob- , 
lems of propagation of electromagnetic waves, problems of electro- 
statics, diffraction of sound, diffraction of a linear polarized 
elastic transverse wave and others. The author demonstrates the 
method of an effective solution of certain systems of singular inte- 
gral equations met in applications. Throughout the text the author 
refers to Green's functions, the problems and methods of Fredholm, 
Dirichlet, Lyapunov, Neumann, Cauchy, and others, the authors of the 
complete theory of the first boundary problem in a statics case, 
weyl's discussion (1915) of the second boundary problem and to 


Kellogg's Foundations of Potential Theory (1929). 


The subject matter of the book is well covered by the table of contents. 
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Preface: None 

Introduction: See the "Coverage" 

Abstract: In the first sections (pp. 14-24) the author discusses fun- 
damental results obtained in the theory of vibrations in three di- 
mension space by basing his presentation on the principal statements 
of the harmonic potential theory, as given by L. Lichtenstein in his 


Neuere Entwicklung der Potentialtheorie. 


In the discussion of the equation of vibrations in spherical coordi- 
nates, the author introduces the functions of Legendre and Green's 


formula. 


He shows a method of modifying Fredholm's resolvent of the equations 

(D,) and (Ng) to solve the problem of Dirichlet and Neumann in excep- 
tional cases by formulating two theorems which can be applied in the 

study of more general cases (pp. 54-62). 


In presenting problems connected with the integration of the system 
of Maxwell's differential equations, the author shows that the theo- 
rem of uniqueness remains applicable in the electromagnetic field 


- APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927610008-§ 
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ae oo and the theorem of reciprocity in wireless telegraphy 
Pp. et . 


Frecholm's equation, met in the solution of the problem of Dirichlet 
for a harmonic potential, in several simple cases is solved in quad- 
ratures, such as electrostatic field in dielectric medium (pp. 66- 
95) with spherical and ellipsoidal boundary surfaces. 


In Chapter IV the author discusses only strictly periodic vibrations 
of an elastic body, which he calls steady vibrations, introduces the 
vector and tensor analyses, the matrix theory and operational methods 
in constructing formulae analogous to those of Poisson, Lauricella, 
Green and Weyl. He uses the tensor TO M°(PQ) of Bourrinesq-Yeyl to 
prove the break of continuity in the *T— operation of the potential 
of an antenna layer, 


Introducing the constants of Lamé, the equality of coefficients of 
Poisson and using the Cauchy theorm (the generalization of which he. 
contests), the author proves the problem of equilibrium of a non- 
homogeneous layer under given external forces (pp. 203-204). 


8 


eo 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000927610008- 


Granichnyye zadachi. teorii1 kolebaniy 1 AID 492 - 
integral'nyye uravneniya 


In the second method of solution of the first boundary problem of vi- 
brations of an elastic body (pp. 204-209), the author reduces the 
problem to the regular equations of Fredholm. Lichtenstein was not 
able to establish that Todone's method (1902) on statistical equili- 
brium (not given in the text) could be used under certain circum- 
stances for solving these problems. However, the author proposes 
certain supplements to this method which, he says, expand it to an- 
swer also the solution of the first boundary problem of the vibration 
of an arbitrary isotropic elastic body. In his discussion he uses 
Green's functions, vector analysis, and integral equations. 


In Chapter V the author refers to the works of Fredholm, Hoelder, fenctions 
Carleman (1922); Muskhelishvili (1946) and Mikhlin (1948), the theory o, 
of a complex variable (Riemann, Hilbert), singular integral equations 
(Poincaré, Bertrand, Tricomi), theory of functions (Noether), and the 
expansion of functions using Laurent's series, etc. 

Evaluation: The book belongs to pure mathematics. No practical appli- 
cations are given, and the examples introduced are entirely theoreti- 
cal. <A large number of authors and their works, methods and state- 
ments are mentioned in the text and footnotes, as may be deduced from 
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the above coverage and abstract. No special bibliography is attached, 
and it is difficult to define where the author presents his personal 
work. It seems that the book is based mainly on the works of Sommer- 
feld and Fredholm. In some cases, it seems also that the presence of 
additional definitions and a more detailed mathematical outlay would 
clarify the working out of problems, especially when the author in- 
troduces his own terminology. 

Purpose: To give a monographic review of the author's thinking and 
conclusions. 

Table of Contents Pages 
Introduction 5-13 
Ch. I General Properties of the Equation of Vibratiors 

and Its Integrals 14-42 

Some information from the potential theory. Elementary 
solutions, Condition of radiation. Green's formula for 
infinite space, Green's function, Study of natural vi- 
brations, Equation of vibrations in spherical coordinates. 
Fundamental lemma. Uniqueness theorem for external 
boundary problems. 

Ch. II Solution of Basic Boundary Problems for External Space 44-64 
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Vibration potentials and integral equations of boundary 
problems. Basic theorems, Theorems of principal functions 
of equations (D2) and (Nj). Application to the solution of 
boundary problems for exceptional values of the parameter. 
Some general remarks. 

Ch. III Boundary Problems of the Theory of Electromagnetic 

Vibrations 
Stating the problems and the theorem of uniqueness. Theoa- 
rem of reciprocity of wireless telegraphy. Ditfraction of 
electromagnetic waves. Integral equations, Stiiy of the 
integral equation of the vector of electrical tntensity 
and of the vector of magnetic intensity (in both cases 
Fredholm's theory and equations are applied}. Fundamersel 
boundary problem of electrostatics of non-heomogeneous 
media, Electrostatical field in dielectric media. dryined 
by a plane bounding surface. By a spherical boundasy sur- 
face. By an ellipsoidal boundary surface. 

Ch. IV Sustained (Steady) Vibrations of Elastic Bow Les 
Fundamental equations. Diffraction of sound and of + 
polarized elastic transverse wave, RONG MEd bounea 
problems and theorems of uniqueness. Elemerntsr ice 
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Equations of longitudinal and transverse vibrations, hle- 
mentary tensor and its properties, Operstor ho anc fts 
properties. Formulae analogous to Green's formulaic arc 
their application. Finite part of certain infinite inve- 
grails, Integral equation of the fundamental i “so oP vi- 
brations, Numerical computations. Potential cf aid wile 


layer. Break in continuity. Potential of a simple aivor. 
Break in continuity. Potential of a simple loyor. oieis 
in continuity of N-operation. Continuity oF Ueepe coe ton 
of the potential of a double layer, Potentiii of © ys 
na layer. Calculation of intensities. Break in eonvinowlty 


of T-operation of the potential of an antenn: lis; 
tegral equations of boundary problems and the 2's 
nected" problem, Study of natural vibration: ‘aver peeblous. 
Basic theorems. Theorems of the principal functions or the 
equations of Dirichlet (D2) and Neumann (Nj). Solution of 
the first boundary and connected problem for special values 
of the parameter. Solution of the second bcundary protien 
for interior space. Notes on the seeend boundary problems 

of statics of an elastic body. Effective solution of sore 
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partial problems. Statical equilibrium of an infinite 
layer with given on the boundary exterta€ forces andor 
displacements, Problem of equilibrium of a non- 
homogeneous layer with Biven external forces. Second 
method of solving the first boundary problem. oe lutions 
of principal boundary Problems ona plane, 

Ch. Vv Integral Equations With Special Kernels 215-280 
Introduction. Fundamental conceptions. Two auxiliar 
formulae. Reduction to an algebraic problem. Solution 
of the equation 


( 4¢3)-u = 
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oO 

Equation with a closed conto. Systers of equations with 
Special kernels. Study of the roots 6f the runetton R(Z ) 
Solution of the System. Examples, Transtorre tion of the 
characteristic function, Example. Systems of equations 
with closed contour, Examples, General theorems of inte- 
gral equations with special kernels. Theorems af Noether, 
Equivalent equations of Fredholm, Geneyert ore) Pep 
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AUTHOR: _Kupradze, V. D. 


TITLE: Boundary problems of the theory of elasticity 
for piece-wise non-homogeneous nedla 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 1, 1962, 
14-15, abstract 1V97 (Tr. Vses. soveshchaniya 
po differentsial'n. uravneniyanm, 1958 Yerevan, 
AN ArmSSR, 1960, 102-106) 


TEXT: The problem is stated on the steady oscillations of 
two elastic media, one of which fills a three-dimensional outer 
region Ba , while the other fills the inner region B; » Re- WV 


gions Be and B, are in contact over the whole boundary of 


By ; the boundary is assumed to ve of the Lyapunov type, the 


elastic media are rigidly coupled along it,and at sone point of 
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§/124/62/000/001/041/046 
Boundary problems of... D237/ D304 : 


one of the regions Bop By the oscillator is present of fre- 


quency Ww , producing oscillations of the same frequency in the 
composite medium. The author considers four particular cases. 
Problem I: Regions B, and By together fill the whole space. 


Problems II, II, II,: The outer region Bo has a finite 
pourdary 5a on which are given either (a) displacements or 


(b) stresses or (c) some displacement and some stresses. The 
case when Sa is plane is not excluded. Problem I is considered 


in detail. It is shown that the method is applicable to problem 
II, in which case a preliminary construction of Green's tensor 
for the region Bo is necessary, and to the case of few or 


multi-layer inclusions. The problem is reduced to solving some 
system of weighted singular integral equations. It is stated 
that the solution can be given as a uniformly convergent series 
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in powers of the parameter 

Ai Ba - Ay 
a 
2(A, + By) (A, + BQ) 


y 


where ae , By and ro ? or" are Lame constants for the 


inner and outer elastic medium respectively. If Poisson constants 
are the same for both media, then the limit of the series is zero. we 
The solutions of corresponding static problems of the theory of 
elasticity are obtained by the substitution Ww = 0, C Abstract- 

er's note: Complete translation. 7 
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Trudy Vaesoyuznogo s"yezda po teoreticheskoy 1 prikladnoy mekhanike, 
27 yanvaryao -- 3 fevralya 1060 g. Obzornyye doklady (Transactions of the 
All-Union Congress on Theoretical and Applied Mechanics, 27 January to 
3 February 1960, Summary Reports), Moscow, Izd-vo AN SSSR, 1962. 
467 p. 300 copies printed. 


Sponsoring Agency: Akademiya nauk SSSR, Natsional'nyy komitet SSSR po 
teoreticheskoy 1 prikladnoy mekhanike, 


Editorial Board: L. I. Sedov, Chairman; V. V. Sokolovskly, Deputy Chairman; 
G. S. Shapiro, Scientific Secretary; G. Yu. Dzhanelidze, S. V. Kalinin, 
L, G. Loytayansikty, A. I. Lur'ye, G. K. Mikhaylov, G. I. Petrov, and 

- vy, V. Rumyantsev; Reap. Ed.: L. I. Sedov; Ed, of Publishing House: 

- A, G, Chakhirev; Tech. Ed.: R. A, Zamarayeva. 
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Transactions of the All-Union Congress (Cont, ) SOV /6201 


PURPOSE; This book ig intended for scientific and engineering personnel who 
are interested in recent work in theoretical and applied mechanica, 


“+ COVERAGE: The articles included in these transactions are arranged by 
general subject matter under the following heads: general and applied me- 
chanics (5 papers), fluid mechanics (10 Papers), and the mechanics of rigid 
bodies (8 papers), Besides the organizational personnel of the congress, 


have no references; the remaining 17 contain approximately 1400 references 
in Rusaian, Ukrainian, English, German, Czechoslovek, Rumanian, French, 


TABLE OF CONTENTS: 


SECTION I. GENERAL AND APPLIED MECHANICS 


* Artobolevskiy, I, 1, Basic Problems of Modern Machine Dynamics 5 ‘ 
° Bogolyubov, N. N., and Yu. A, Mitropol'skiy, Analytic Methods of 

the Theory of Nonlinéar Oscillations : ; 25 
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Methods o2 the poeentiar in the theory of elasticity (Metody* po- 
tentsiala v toerii uprugosti). Moscow, Fizmatgiz, 63. 0472 p. 
illus., biblio., indices. 6,500 copies printed. ; 


TOPIC TAGS: elasticity theory, potential methods, integral equa~- 
tions, boundary value problems, homogeneous bodies, inhomogeneous 


. bodies, existence theorems, conditions at infinity, singular inte- 
gral equations, multidimensional singular integral equations, aniso~ ; 
. tropic bodies, approximate methods oo, 
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Kuprevich, F, y, Corresponding Member 30-53-4-8/44 
) e Academy of Sciences of the USSR 


Problems of Soil-Enzymology 
(Voproay vochvennoy enzimologii ) 


Vestnik Akademii Nauk SSSR, 1958, F . Nr 4, 
PP» 52-57 (USSR) 


In order to characterize the enzymolytic soil-activity 
one usually investigates the behavior of the animals that 
populate it, especially the saprophytes, separated in 
bacilli-culture, These researches played an important part 
at the investigation of impor nt soil-qualities. of 
especially great importance -§ She determination of the 
species of the organisms tha: populate the soil. An index 
of species already allows to j..dge the processes which 
may €O an in their zone under certain conditions. 
Experiments showed thet the soil, as a rule, is of great 
enzymolytic activity which is algo preved by the works 

of V. F, Kuprevich, A, §. Sharov, A. V, Baranovskaya, 
Ss, M. Mashtakov, I. I. Kanivets, TT, A, Shcherbakova, 

P. A. Vlasyuk, and others, It turned out that the 
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Problems of Soil-Enzymology 30- 53-4-6/44 


enzymolytio activity of different soils is not equal. Thera 
were found out essential differences in the “Neymolytie 
aotivity of old arable soil, covered by medows or Eross~ 
sowings, as well as of forest and other soils, covered by 
natural vegetation, But up till now it was not possible 

to determine correlation of such kind which on the basis 
of the ferment-activity allows to judge the harvest-yield 
to be exsnected. One Cannot deny that the enzymolytic 
activity of the soll-animala plays an important part in 
preparing the fertility wherein one usua:ly assumes that 
this is a matter of bacteria and fungi. Recently the 
author pointed out that the roots of plants have the same 
effect. Finally he mentiones that many questions still remacn 
unsolved. 


_ 1, Enzymes-fheory 2e Mi@roarganisms—Physiology 
3- Soils—Analysis 
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May 1952, UNCL. 
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USSR/As tronomy 
1/1 
Kuprevich, N. F, 


Velocity Photoelectric Spectrophotometer for the Sun 
with a "Slipping" Spectrum 


Astron. zhur., V. XXXI, 1, 85 - 89, Ja - F 1954 


A description is given of a photoelectric 8pectrophoto- 
meter for quick recording of the intensities of the 
Solar spectrum, with use of a Bhotofactor, an oscillo- 
graph and a plain turning diffraction Screen, Which 
creates a moving spectrum on the fixed slit at the 
Photofactor., Eight graphs, diagrams and sketches. 

3 references, all Russian, are given. 


ae Main Astron. Observ. of the Academy of Sciences, 
USSR 


April 10, 1953 
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"The Second Self-Recording Microphotometer of the Byurakan Ob- 


Servatory," by G. A, Gurzadyan, 
AN ArwSSR, Issue 18, 195 


-- Astronomtya Geodezi a, No 2, 
N.F, Kuprevich) 


Soobshch. 3 urakansk, obsery, 
6, pp 29-32 (from Referativnyy Zhurnal 


Feb 57, Abstract No 1100 Ly 


Based on the ot jective photometer (cor) of Prokor yey design, a self- 
Tecording uicrophotometer Was constructed for the selt-recording of Spectro~ 


what different: instead of two 


The area to be measured 
in the usual way. The recording 
and 12 cm wide , 
constant of 3.9 sec, The 
ternating network current 


SumM.!360 


The optical part of this photometer is sOme- 


is left, covereg by | 


is made, on oscillographic paper 40 m long 
by means of a mirror galvanoneter, 


type M21, with a tine 
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